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1. 

ELECTRICAL CONNECTOR AND 
ELECTRICAL EQUIPMENT COMPRISING 

THE SAME 

FIELD OF THE INVENTION 

The present invention relates to an electrical connector for 
use e.g. in electrical power equipment, in particular for 
vehicle. 
The invention also relates to an electrical power equip 

ment, adapted to be assembled with an electrical connector. 
The invention also relates to an electrical power equipment 

assembly, a kit assembly and a manufacturing method for 
Such a power equipment assembly. 

STATE OF THE ART 

Some electrical power equipments comprise a box enclos 
ing a power circuit which is connected to the outside of the 
box by a connector. Traditionally, the connector is perma 
nently fixed on the power circuit. For example, it is soldered, 
crimped or fastened by screw. Then, the power circuit with its 
one or several attached connectors, is introduced into the box. 
The box is made of two half parts. Each half part has a recess 
to form a half of a through hole. When the two halves of the 
box are assembled together, connectors are each Surrounded 
by the wall of the box. The separation line between the two 
halves of the box passes through each hole of the wall used by 
the electrical connectors. 
A drawback of Such a power equipment assembling 

method is that the choice for a mechanical interface of the 
electrical connector must be done before closing of the power 
equipment box. 

There is a need for a more flexible connectorisation of the 
power equipment. 

SUMMARY OF THE INVENTION 

The invention provides an electrical connector, a power 
equipment, a power equipment assembly and a manufactur 
ing method that remedies to at least one of the above draw 
backs. 
A goal of the invention is to provide a more flexible design 

of electrical equipment assembly. 
According to one aspect, an embodiment of the electrical 

connector comprises at least one electrical contact having a 
cross-section larger than 8 mm and is adapted to mate with a 
complementary connector. The at least one contact comprises 
a front end adapted to be electrically connected with a first 
complementary contact of said complementary connector. 
The at least one electrical contact comprises a back pin having 
a back pin extremity located at the opposite end of the contact 
with respect to the front end and adapted to be electrically 
connected with a second complementary contact of a second 
COnnectOr. 

Thanks to the connectable back pin extremity, the electrical 
connector can be assembled on a electrical equipment after 
the box of the equipment has been closed. 

According to another aspect, an embodiment of a power 
equipment comprises a box enclosing an inner space, an 
electrical power circuit included in the inner space, and an 
electrical power contact which is electrically connected to the 
power circuit and connectable following a coupling axis with 
another power contact. The box comprises a wall provided 
with a through hole and attaching means adapted to attach an 
electrical connector body, said attaching means extending 
around the through hole. The electrical power contact is an 
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2 
inner electrical power contact located inside the inner space, 
and the coupling axis is passing through the through hole. 

According to another aspect, an embodiment of the power 
equipment assembly comprises: 

a power equipment comprising a box having a wall enclos 
ing an inner space and provided with a through hole, 

a complementary connector comprising a complementary 
COntact, 

an electrical connector permanently fixed to the wall, 
adapted to mate with the complementary connector and 
comprising at least one electrical power contact which 
comprises a front end electrically connected with the 
complementary contact. 

The power equipment comprises an inner electrical power 
contact located inside the inner space. The at least one elec 
trical power contact comprises a back pin having a back pin 
extremity located at the opposite end of the power contact 
with respect to the front end and electrically connected with 
said inner electrical power contact. 

In some other embodiments, one might also use one or 
more of the features as defined in dependant claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other characteristics and advantages of the invention will 
readily appear from the following description of some of its 
embodiments, provided as a non-limitative example, and of 
the accompanying drawings. 
On the drawings: 
FIG. 1 is a perspective view of an embodiment of an elec 

trical connector. 
FIG. 2 is a longitudinal cut view according to plane II-II of 

FIG 1. 
FIG. 3 is a perspective view of a shield of a connector of 

FIG 1. 
FIG. 4 is a section of an embodiment of power equipment. 
FIG. 5 is a partial longitudinal cut view of the electrical 

connector according to plane IV-IV of FIG. 1, showing a first 
variant of an electrical device included in the electrical con 
nectOr. 

FIG. 6 is a partial longitudinal cut view of the connector 
according to plane IV-IV of FIG. 1 showing a second variant 
of the electrical device included in the electrical connector. 
As illustrated in the FIGS. 1, 2, 3, the electrical connector 

1 comprises a main body 2 of a wall mounting type. The main 
body 2 comprises a flange 3 including two fixing holes 4 and 
a fixing face 5 adapted to be pressed again a wall 30 (see FIG. 
5) in order to be permanently fixed to said wall. The main 
body 2 further comprises a mechanical mating portion 6 
extending in one side of the fixing face 5 and a central pro 
trusion 7 extending from the fixing face 5 towards a direction 
opposite to the mechanical mating portion 6 and Substantially 
perpendicular to the fixing face 5. The main body 2 comprises 
an auxiliary protrusion 8 extending also from the fixing face 
5 and perpendicular to the fixing face 5. The fixing face 5 
comprises a plurality of fixing elements 5a, adapted to be in 
contact with a mounting Surface 30a when the connector 1 is 
mounted on a wall 30. All of the fixing elements. 5a extend 
along a fixing plane 5b. When the electrical connector 1 is 
mounted on the wall 30, the central protrusion 7 and the 
auxiliary protrusion 8 enter through respectively a central 
hole 31 and an auxiliary hole 32 (see FIG. 4). The electrical 
connector 1 is pressed against the wall 30 following a fixing 
direction 5c. 
The electrical connector 1 further includes a power contact 

9, made in an electrically conductive material like a copper 
alloy. With reference to FIG. 2; the power contact 9 comprises 
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a front end 10 Surrounded by the mechanical mating portion 
6 and a back pin 11 mounted fixedly in the central protrusion 
7 and extending from the central protrusion towards the fixing 
direction 5c. The back pin 11 has a back pin extremity 12 
provided with a smooth longitudinal profile 13. The illus 
trated front end 10 is of a male type. However, it could be of 
a female type. 
The electrical connector 1 further comprises two auxiliary 

back pins 14a. 14b (only one is visible on FIG. 2). Each of the 
auxiliary back pins 14a. 14b is spring retractable and slides 
inside the auxiliary protrusion 8, and is electrically connected 
to a corresponding signal contact 15a,15b fixedly mounted 
into the main body 2. The illustrated signal contacts 15a,15b 
are of a male type but they could be of a female type. 
As shown in FIGS. 2 and 3, the electrical connector 1 

further comprises an EMI shield 16, made of a metallic 
punched and folded sheet and having a main cylindrical part 
17 inserted into corresponding annular spaces of the main 
body 2 so as to surround a bottom part of the front end 10. The 
EMI shield 16 further comprises contacting tongues 18 
extending all around the power contact 9 in a substantially 
radial direction so as to electrically connect a conductive 
portion of the wall 30. 

The electrical connector 1 further comprises humidity seal 
ing means including a composite seal 20 providing an axial 
humidity seal between the main body 2 and the wall 30 when 
the connector is axially fastened on the wall 30 following the 
fixing direction 5c. as displayed in FIG. 2, the composite seal 
20 comprises a central ring 21 Surrounding the central pro 
trusion 7, an auxiliary ring 22 Surrounding the auxiliary pro 
trusion 8 and an outside ring 23 Surrounding the contacting 
tongues and both rings 21.22. The humidity sealing means 
further include an “oring seal 24 which provides a radial seal 
between the power contact 9 and the main body 2. 
As illustrated in FIG.4, the power equipment 40 comprises 

a closed box 41 with a base 47 and a lead 48 defining an inner 
space 49. A power circuit 42 and a driving circuit 43 extend 
into the inner space 49 and are each attached to the box. 41. 
The electrical connector 1 is mounted on the mounting Sur 
face 30a of the box 41 which defines the fixing direction 5c. 
The mounting surface 30a surrounds the wall 30 through 
which the central and auxiliary holes 31, 32 are drilled. A 
complementary connector 44 is mated with the mechanical 
mating portion 6 of the electrical connector 1 which is outside 
the box 41. The complementary connector 44 comprises a 
first complementary power contact 45 mechanically and elec 
trically coupled with the front end 10 of the power contact 9. 

The wall 30 of the closed box 41 is made with an electri 
cally conductive material so as to provide an EMI shield 
around the power circuit 42 and the driving circuit 43. The 
outside Surface of the box 41 is coated by an insulating layer 
Such as a paint for example. The mounting Surface 30a of the 
box 41 includes a non-coated area 33 extending around the 
central hole 31 such that the contacting tongues 18 of the EMI 
shield 16 are electrically connected with the conductive mate 
rial of the box. 41. The central ring 21 of the seal 20 extends 
radially inside the contacting tongues 18 and presses against 
the non-coated area 33. The non-coated area 33 extends radi 
ally inside the outside ring 23 So as to be protected against 
humidity contamination from the outside. Both central ring 
21 and auxiliary ring 22 provide an atmosphere barrier 
between the non-coated area 33 and the inner space 49 of the 
box. 41. 
An inner electrical power contact 50 is mechanically 

attached and electrically connected to the power circuit 42 
and extends inside the inner space 49 of the box. 41. Such 
inner electrical power contact 50 is of a female type and 
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4 
includes a coupling axis 51 which is substantially in the 
alignment of the central hole 31 and is parallel to the fixing 
direction 5c. Therefore, the inner electrical power contact 50 
is able to receive the back pin extremity 12 of the electrical 
connector 1. The inner electrical power contact 50 is a second 
complementary contact 50 connected to the power contact 9 
of the electrical connector 1. The electrical connection 
between the electrical power contact 9 and the power circuit 
42 can be provided after the closing of the box. 41. In other 
words, the fact that the back pin 11 protrudes from the fixing 
face 5 towards the fixing direction 5c provides a blind con 
nectable electrical connector 1. 
The power contact 9, the first complementary power con 

tact 45, the second complementary contact 50, as well as the 
back pin extremity 12 are intended to be power contacts 
suitable for feeding vehicles electrical engines. The current 
intensity through these contacts could be in the order of 
magnitude of several hundreds of Amperes. Conductive 
cross-sections are for example larger than 8 mm. It could be 
larger than 12 mm. It could be larger than 16 mm. It could 
be larger than 35 mm. The conductive cross-section can be 
comprised between 12 mm and 80 mm, in particular 
between 16 mm and 65 mm. 

For power contacts of a male type, the conductive cross 
section is intended to be the geometrical cross-section of the 
contact in the area close to the friction area with the corre 
sponding female contact. For power contact of a female type, 
the conductive cross-section is intended to be the sum of the 
cross-section of each conductive spring tongues. 
The signal contacts 15a. 15b, as well as the corresponding 

back pins 14a. 14b is intended to carry only few tenths of 
Amperes or less. The cross-section is mainly dictated by 
mechanical resistance reasons. In typical application, a con 
ductive cross-section of these signal contacts is below 8 mm. 
The illustrated back pin extremity 12 is of a male type and 

the inner electrical contact 50 is of a female type. However, it 
could be the opposite. The back extremity 12 of the pin could 
be of a female type, receiving an inner pin 50 attached to the 
power circuit 42. In both cases, the back extremity 12 of the 
pin is a first connection portion of the back pin 11 which 
cooperates with a second complementary connector 50 
located inside the inner space 49. 
The driving circuit 43 of the power equipment 40 is pro 

vided with a ring sensor 52 which is coaxial with the coupling 
axis 51 of the inner electrical power contact 50 and axially 
located between the inner electrical power contact 50 and an 
inner surface of the box 41 about the central hole31. The back 
pin 11 therefore comprises a second electrical connection 
portion 53 which is of a contactless type and which is located 
axially between the first connection portion 12 of the back pin 
11 and the fixing face 5. 

In a variant, the driving circuit 43, or any other electrical 
circuit can be provided with a female connector coaxial with 
the coupling axis 51, or provided with one or several spring 
tongues. The back pin 11 of the electrical connector is passing 
through said female connector before reaching the inner con 
tact 50. Said female connector or said spring tongue, electri 
cally connects the second electrical connection portion 53. 
As illustrated in FIG. 5, the electrical connector 1 com 

prises the two identical signals contacts 15a,15b, provided 
with the spring retractable back pin 14a. 14b. When the elec 
trical connector 1 is attached to the mounting surface 30a of 
the box 41, the back pins 14a. 14b are both pressed against the 
driving circuit 43 while they are both still electrically con 
nected with the corresponding signal contact 15a, 15b. The 
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back pin 14a electrically connects a conductive track 54a and 
the back pin 14b connects another conductive track 54b of the 
driving circuit. 
The complementary connector 14 comprises a shunt 

device 46 made of a unique conductive metallic sheet includ 
ing two spring tongues, one connected with the signal contact 
15a, the other connected with the other signal contact 15b. 
Therefore, when the complementary connector 44 mates with 
the electrical connector 1, the two conductive tracks 54a,54b 
of the driving circuit 43 are electrically connected to each 
other. This provides the driving circuit with the information 
that the complementary connector 44 is in a correct mating 
position with respect to the electrical connector 1, allowing 
the power circuit 42 to send or receive electrical power 
through the power contact 9 and the first complementary 
power contact 45. 
As illustrated in FIG. 6, the electrical device included in the 

electrical connector 1 is a Switch 60, comprising a movable 
actuator 61 and two complementary contacts 62a,62b. The 
two complementary contacts 62a,62b are electrically con 
nected to each other only when the actuator 61 is pressed 
down at the end of the mating sequence of the electrical 
connector 1 with the complementary connector 44. Each of 
the complementary contacts 62a,62b are spring retractable so 
as to be blind connectable to the respective conductive tracks 
54a,54b of the driving circuit 43 while the electrical connec 
tor 1 is mounted on the box. 41. 

The invention claimed is: 
1. An electrical connector, comprising: 
at least one electrical contact having a cross-section larger 

than 8 mm and being adapted to mate with a comple 
mentary connector, the at least one contact including a 
front end adapted to be electrically connected with a first 
complementary contact of said complementary connec 
tor, wherein the at least one electrical contact includes a 
back pin having a back pin extremity located at the 
opposite end of the power contact with respect to the 
front end and adapted to be electrically connected with a 
second complementary contact of a second connector, 

a main body adapted to mate with the complementary 
connector and including at least one fixing element 
which is adapted to be fixed on a mechanical holding 
structure following a fixing direction; and 

at least one electrical device including an electrical contact 
pin which is spring retractable following the fixing 
direction. 

2. The electrical connector according to claim 1, wherein 
saidback pin extremity has a Smooth longitudinal profile so as 
to be repeatedly insertable into a female connector including 
an electrically conductive spring tongue. 

3. The electrical connector according to claim 1, wherein 
said at least one contact has a cross-section larger than 12 
mm. 

4. The electrical connector according to claim 3, wherein 
said at least one contact has a cross-section larger than 16 
mm. 

5. The electrical connector according to claim 4, wherein 
said at least one contact has a cross-section lager than 35 
mm. 

6. The electrical connector according to claim 1, wherein 
said at least one contact has a conductive cross-section 
between 12 mm and 80 mm. 

7. The electrical connector according to claim 6, wherein 
said at least one contact has a conductive cross-section 
between 16 mm and 65 mm. 
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6 
8. The electrical connector according to claim 1, wherein 

said back pin extremity is adapted to electrically connect the 
second complementary contact along said fixing direction. 

9. The electrical connector according to claim 1, wherein 
the main body includes one fixing plane along which all of 
said at least one fixing element extends. 

10. The electrical connector according to claim 9, wherein 
the back pin of said contact has a conductive cross section and 
protrudes from the fixing plane by a length larger than six 
times the square root of the conductive cross section. 

11. The electrical connector according to claim 9, wherein 
the fixing direction is perpendicular to the fixing plane. 

12. The electrical connector according to claim 9, wherein 
said back pin extremity which is adapted to connect the sec 
ond complementary contact is a first connecting portion, the 
back pin of said power contact including a second connecting 
portion axially located between the first connecting portion 
and the fixation plane. 

13. The electrical connector according to claim 1, wherein 
the electrical device is selected from the group consisting of a 
Switch, a shunt device, and a signal contact. 

14. Power equipment, comprising: 
a box enclosing an inner space; 
an electrical power circuit included in the inner space; 
an electrical power contact which is electrically connected 

to the power circuit and connectable following a cou 
pling axis with another power contact, the box including 
a wall provided with a through hole and attaching means 
adapted to attach an electrical connector body, said 
attaching means extending around the through hole, 
wherein the electrical power contact is an inner electrical 
power contact located inside the inner space and the 
coupling axis is passing through the through hole; and 

an electrical circuit electrically connected with said elec 
trical power circuit, wherein said electrical circuit 
includes a ring sensor which is coaxial with the coupling 
axis of the inner electrical power contact. 

15. The power equipment according to claim 14, wherein 
the wall portion about the through hole extends continuously 
all around the through hole so as to be included in a single 
piece part. 

16. Power equipment, comprising: 
a box enclosing inner space; 
an electrical power circuit included in the inner space; 
an electrical power contact which is electrically connected 

to the power circuit and connectable following a cou 
pling axis with another power contact, the box including 
a wall provided with a through hole and attaching means 
adapted to attach an electrical connector body, said 
attaching means extending around the through hole, 
wherein the electrical power contact is an inner electrical 
power contact located inside the inner space and the 
coupling axis is passing through the through hole, 
wherein the electrical power circuit includes Insulated 
Gate Bipolar Transistors (IGBT). 

17. Power equipment according to claim 16, wherein the 
wall portion about the through hole extends continuously all 
around the through hole so as to be included in a single piece 
part. 

18. A power equipment assembly, comprising: 
an electrical connector having at least one electrical contact 

having a cross-section larger than 8 mm and being 
adapted to mate with a complementary connector, the at 
least one contact including a front end adapted to be 
electrically connected with a first complementary con 
tact of said complementary connector, wherein the at 
least one electrical contact includes a back pin having a 
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back pin extremity located at the opposite end of the 
power contact with respect to the front end and adapted 
to be electrically connected with a second complemen 
tary contact of a second connector; 

a box enclosing an inner spacer, 5 
an electrical power circuit included in the inner space; and 
an electrical power contact which is electrically connected 

to the power circuit and connectable following a cou 
pling axis with another power contact, the box including 
a wall provided with a through hole and attaching means 10 
adapted to attach an electrical connector body, said 
attaching means extending around the through hole, 
characterized in that the electrical power contact is an 
inner electrical power contact located inside the inner 
space and the coupling axis is passing through the 15 
through hole, wherein said second complementary 
power contact is the inner electrical power contact of the 
power equipment and said another power contact is the 
back pin extremity. 

19. The power equipment assembly according to claim 18, 20 
wherein the electrical connectors includes at least one elec 
trical device including an electrical contact pin which is 
spring retractable and pressed against an electrical circuit of 
the power equipment so as to provide an electrical connection 
between said electric device and said electrical circuit. 25 
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